Colchicine as an investigative tool in neurobiology.
Neurotoxicants are being used with increasing frequency in neurobiology as investigative tools to study the structure and function of the nervous system. Colchicine administered directly into the hippocampus produces preferential destruction of dentate gyrus granule cells and mossy fibers and affects conditioned behavior. Studies from our laboratory have demonstrated the dose- and time-dependent loss of dentate gyrus granule cells and stimulation of motor activity following intradentate administration of colchicine. Preferential degeneration of pyramidal cells and other morphological changes observable at the light microscopic level were not seen in colchicine-treated rats. Other studies showed that intradentate colchicine produces specific damage to granule cells in both the dorsal and ventral hippocampus and that this damage is associated with depletion of dynorphin, a neuropeptide preferentially localized in the granule cells and mossy fibers of the hippocampus. Finally, it was noted that there are compensatory changes in the nervous system following treatment with colchicine and that the behavioral effects of colchicine can be modified by factors such as handling. One potentially important compensatory change occurring after intradentate colchicine is an alteration in cholinergic function. Pharmacological studies suggest that colchicine-treated rats may be less sensitive to the behavioral effects of scopolamine. These experiments support the conclusion that given at the appropriate dose into the hippocampus, colchicine may be a useful investigative tool to study the function of the dentate gyrus granule cells and mossy fibers, as well as the compensatory changes in the nervous system that follow chemical-induced neurodegeneration.